A novel Arabidopsis-Colletotrichum pathosystem for the molecular dissection of plant-fungal interactions.
The ability of a Colletotrichum sp., originally isolated from Brassica campestris, to infect Arabidopsis thaliana was examined. Sequence analysis of the internal transcribed spacer (ITS)1, 5.8S RNA gene and ITS2 regions of ribosomal (r)DNA showed the pathogen to be Colletotrichum destructivum. The host range was broad, including many cruciferous plants and some legumes. At 25 degrees C, all A. thaliana accessions tested were susceptible to the Brassica isolates of C. destructivum; however, at 15 degrees C, the accession Ws-2 showed a temperature-dependant resistance, in which single epidermal cells underwent a rapid hypersensitive response. Legume isolates of C. destructivum were unable to infect A. thaliana and induced deposition of callose papillae at sites of attempted penetration. In compatible interactions, C. destructivum showed a two-stage, hemibiotrophic infection process. The initial biotrophic phase was associated with large, intracellular primary hyphae and was confined to one epidermal cell; whereas, in the subsequent necrotrophic phase, narrow secondary hyphae extensively colonized the tissue and conidia were produced in acervuli. An efficient transformation system was established for C. destructivum, using Agrobacterium-mediated transfer of DNA. The ability to genetically manipulate both partners in the interaction is an important advantage, and the Arabidopsis-Colletotrichum pathosystem should provide a valuable new model for dissecting plant-fungal interactions.